TNF-alpha mediates recruitment of neutrophils and eosinophils during airway inflammation.
Airway inflammation is characterized by leukocyte extravasation around the peribronchial mucosa and into the airway of the lung. In the present study we utilized a model of airway inflammation induced by intratracheal challenge with soluble parasite (Schistosoma mansoni) egg Ag (SEA) in presensitized mice. The subsequent inflammatory response and leukocyte recruitment consists of early neutrophil (8 to 24 h) and later eosinophil (48 to 72 h) infiltration into the interstitium and airway. Little neutrophil and no eosinophil recruitment was observed in presensitized control mice challenged with vehicle. Multiple studies have demonstrated a crucial role for TNF-alpha during inflammatory responses. In these experiments we investigated the role of TNF-alpha in Ag-specific eosinophilic airway inflammation. Measurement of TNF-alpha expression by reverse transcriptase-PCR and ELISA in whole lung homogenates of SEA-challenged mice demonstrated an early increase in TNF-alpha levels (1 to 8 h). To determine the specific role of TNF-alpha in leukocyte recruitment during airway inflammation, mice were treated with soluble TNF-alpha receptor linked to an Fc Ab molecule (sTNFr-:Fc). This treatment has previously been used to effectively neutralize TNF in vivo. Intratracheal SEA-challenged mice treated with sTNFr-FC demonstrated significantly decreased leukocyte recruitment into the lung and airway. The inflammatory response in the lungs in sTNFr-Fc-treated mice was significantly decreased throughout the study period, as compared with control mice. An approximate decrease in early neutrophil infiltration into the airway was observed when sTNFr-Fc was administered 2 h before the Ag challenge. Eosinophil infiltration was also diminished when sTNFr-Fc was administered before Ag challenge. Interestingly, when sTNFr-Fc was administered therapeutically 24 h after Ag challenge, the eosinophil response was nearly abrogated at 48 h after challenge. These studies indicate that TNF-alpha acts as an initial inflammatory cytokine that subsequently regulates both early neutrophil infiltration and eosinophil recruitment into the lung and airspace.